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Introduction: In cardiovascular research, there has recently been an 
interest in ultra-high field MRI to characterize cardiac anatomy and function 
in rodents. However, reports on the accuracy of the method are scarce. The 
purpose of our work was to evaluate left ventricular (LV) systolic function in 
a mouse model of cardiac hypertrophy using an 11.7T MRI machine and to 
assess the validity of our results by comparing them with ex vivo measure-
ments.
Methods: 24 C57Bl/6J mice were studied, including 11 animals having 
undergone a surgical transverse aortic constriction (TAC) and 13 sham ani-
mals. Imaging was performed on a 11.7 Tesla Bruker MR scanner. The LV 
systolic function was assessed from a stack of 1mm thick short-axis views 
obtained with a FLASH-cine sequence covering the entire ventricles. Using a 
dedicated software (SegmentTM, Medviso, Sweden), the following volumes 
(μl) were determined: end-diastolic, end-systolic and stroke volumes. LV ejec-
tion fraction (in %) and LV mass (mg) were subsequently deduced. One week 
after, mice were sacrificed and their LV mass and tibial length (TL) were 
measured.
Results: As expected, LV mass was significantly higher in the TAC group. 
When using the previously validated LV mass/tibial length ratio (LV/TL), 
sham mice showed a ratio of 4.65±0.09mg/mm and 3.83±0.11mg/mm for 
morphometric and MRI measurements respectively, and TAC mice showed a 
ratio of 6.50±0.40 and 5.39±0.28 respectively (p<0.05). Systolic dysfunction 
was highlighted in the TAC group, with a reduced LVEF of 40,64±4,37% 
(p<0.05). We demonstrated an excellent correlation between LV mass mea-
surements by weighing or imaging, with a Pearson correlation (r) of 0.92 for 
both LV mass and LV/TL ratio (p<0.05, Fig.).
Conclusion: High-field cardiac MRI is a promising tool to assess and 
follow LV systolic function and hypertrophy in mouse models of cardiovas-
cular diseases. In this study, compared with ex vivo measurements, MRI 
showed similar differences between our experimental groups.
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Introduction: Magnetic Resonance (MR) allows non invasive character-
ization of cardiac structure, function and metabolism. Fundamental studies are 
usually performed on isolated rodent heart. In order to provide a model closer 
to human heart, we present a MR-compatible isolated working heart system 
for large animals.
Methods: Hearts from pigs were perfused ex vivo in a working mode with 
a mixture of blood and Tyrode. MR acquisition sequences were performed at 
1.5T with ECG triggering and using standard clinical hardware. Cine short 
axis images were acquired to calculate ejection fraction (EF), and myocardial 
tissue alterations were assessed from parametric T1-maps (Look-locker 
method). Intraventricular pressures were recorded continuously and cardiac 
pacing was tested for inducing arrhythmia.
Results: During perfusion, heart rate increased from 90 to 120 bpm asso-
ciated with a reduction of the diastolic filling period and a progressive altera-
tion of the mechanical function: decrease in dP/dtmax (–20%) and aortic flow 
(–25%) with an EF at 20%. T1-maps showed a spatially homogeneous distri-
bution over the myocardium in a normal heart, while variations on anterior 
and posterior faces were reported on a pathological heart corresponding to 
observable ischemic area. Tagging, coronary artery imaging sequences were 
also performed to supplement assessment of cardiac function and structure. 
Ventricular tachycardia was induced by pacing at 120 to 180 bpm during MR 
acquisitions without image degradation.
Conclusions: We successfully performed blood-perfusion of isolated pig 
hearts with working left atrium and ventricle inside a MR environment, 
allowing simultaneous assessment of cardiac structure, mechanics and electro-
physiology. This setup allows study of intrinsic mechanical, electrophysio-
logical and metabolic functions and their modifications under (patho)-
physiological conditions on animal heart close to the human heart, with car-
diac loads and metabolic supply control.
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Myocarditis, an inflammatory disease of the myocardium, is a major cause 
of death and dilated cardiomyopathy. However its work-up is not standardized 
due to the lack of reliable marker of progression. The disease is characterized 
by clusters of lymphoid and myeloid cell infiltrates, and endothelial activation 
which hallmark is the expression of adhesion molecules such as selectins. The 
aim of the study was to evaluate the ability of 99mTc-fucoidan, an imaging 
agent specific of selectins, in the assessment of inflammation in a model of 
experimental autoimmune myocarditis (EAM).
Methods: EAM has been induced in male Lewis rats with purified rat car-
diomyosin and compared with controls. The experiments were performed in the 
very early phase of myocarditis (10, 15 and 21 days after immunization) and 
included (1) quantification of 99mTc-fucoidan myocardial/lung ratio using 
SPECT/CT; (2) qualitatively: comparative analysis on adjacent slices of tracer 
uptake on autoradiography and selectins on immuno-histochemistry (CD62p, 
CD62e); and (3) quantitatively: relationship between 99mTc-fucoidan uptake by 
well counting (expressed as %ID/g of myocardium) and myocardial content of 
inflammatory cells (CD45; CD11b) using flow cytometry.
Results: myocardial uptake of 99mTc-fucoidan was significantly increased 
in EAM compared to controls (SPECT uptake ratio: 1.6±0.1 vs. 1.2±0.4, 
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p=0.04 at D10; 2.3±0.2 vs. 1.3±0.8, p<0.0001 at D15 and 1.9±0.2 vs. 1.3±0.3; 
p=0.015 at D21). Areas of 99mTc-fucoidan uptake co-localized with endothe-
lial expression of P- and E-selectins. There was a close relationship between 
uptake of the tracer and myocardial content in CD45+/CD11b+ cells.
Conclusions: 99mTc-fucoidan allows detecting early steps of endothelial 
activation associated with EAM, and its uptake is correlated with myocardial 
content in inflammatory cells. Further study is required to determine whether 
it may allow monitoring chronic disease and/or therapy efficacy.
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Purpose: Cardiac Cine-MRI combines data acquired in different cycles of 
variable lengths to reconstruct images. This study aims at assessing the tem-
poral misalignment induced by different methods for combining k-space lines.
Methods: The durations of the six cardiac stages of 306 cardiac cycles 
were assessed with Tissue-Doppler Imaging in a population of 7 children and 
young adults. Different models from the literature (Chung and Feinstein), and 
adaptive two-stage and six-stage models were used to combine these cardiac 
cycles. Temporal shift between the modelized and the real positions within the 
cycles were recorded.
Results: The averages of the 95% confidence limits of temporal misalign-
ments caused by two-stage models were between 20 and 30ms but during 
early diastole they reached 40-50ms. Chung's model behaved slightly better 
than Feinstein's (26ms vs 31ms, p<0.001). The adaptive models significantly 
reduced time misalignments (22ms vs 26ms, p<0.001 for the 2-stage model 
and 18ms vs 22ms, p<0.001 for the six-stage model).
Conclusion: There is a theoretical limitation to high temporal resolution 
cardiac acquisitions due to time misalignments during cine reconstruction, at 
least within a pediatric population. Simple personalized adaptive cardiac 
models may reduce this limitation.
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Background: Laminopathy is a frequent cause of familial dilated cardio-
myopathy (DCM) associated with peripheral myopathy. The clinical cardiac 
manifestations are usually atrial fibrillation, atrio-ventricular blocks with a 
DCM. Myocardial delayed enhancement (DE) with cardiac magnetic reso-
nance imaging (CMR) is known to be associated with a worse rhythmic prog-
nosis in DCM.
Aim: Determine if myocardial DE can be used as a risk stratification tool 
for cardiac prognosis in asymptomatic LMNA mutation carriers.
Material and methods: Cohort study of 15 LMNA mutation carriers with 
left ventricular ejection fraction (LVEF) > 50% followed between 2009 et 
2013 (10 DE+, 5 DE-). Primary endpoint was rythmic events uprise 
and secondary endpoint was LVEF evolution.
Results: Regarding patients with DE since 2009, 60% required pacemaker 
or implantable cardioverter-defibrillator (ICD) implantation for atrio-ventri-
cular blocks, ventricular arrhythmias or left ventricular dysfunction whereas 
no patient with a normal CMR did (p = 0,027). In 2009, LVEF was similar in 
the two groups (LVEF = 68% DE+ group vs 65% DE- group, p = 0,18), 
whereas in 2013, DE group has a lower LVEF (LVEF = 53% DE+ group vs 
65% DE- group, p = 0,009).
Conclusion: Myocardial DE seems to be an early cardiac marker for PM 
or ICD implantation risk and left ventricular dysfunction in LMNA mutation 
carriers with normal LVEF.
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Background: Atrial function is an integral part of cardiac function which 
is often neglected. The presence of coronary artery disease may impair atrial 
function. This study investigated if atrial mechanical dysfunction was present 
in coronary patients by tissue Doppler echocardiography (TDI).
Materials and methods: Prospective study in 60 patients hospitalized for 
coronary heart disease that we compared to 40 healthy subjects matched for 
age and sex. With pulsed TDI we measured the peak velocity of atrial contrac-
tion (Va) at the free wall of the RA (RA-Va), the LA (LA-Va) and in the 
inter-atrial septum (Va-IAS). We studied the electromechanical delay of the 
onset, the peak and the end of atrial contraction by measuring respectively the 
time between the beginning of the P wave and the onset, the peak and the end 
of atrial contraction.
Results: The mean age was 53.5±10.9 years [26;76] comparable to the 
average age of witnesses. 90% of the population was male. Va was similar in 
the free wall of the RA and LA (p=0.1) and less on the IAS (p<0.001) respec-
tively 14.9±3.5cm/s, 14.1±3.8cm/s and 10.9±2.6cm/s. In coronary patients, 
there are a significant decrease in the rate of atrial contraction in the three 
atrial sites (Va-LA:11.5±4cm/s Vs 14.1±3.8cm / s; Va-RA:12,4±3.7cm/s Vs 
14.9±3.5cm/s; Va-AIG: 8.8 ± 2.7 cm/s Vs 10.9± 2.6cm/s, p<0.001). Similarly, 
there's a significant lengthening (p<0.001) in the electromechanical delay 
affecting the onset (RA:67.3±17.9ms Vs 50±11.9ms; IAS:73.1±18.3ms Vs 
59.3±15.9ms; LA: 81.3±17.7ms Vs 55.4±13.1ms), the peak (RA: 127.2±23ms 
Vs 110.3±27ms; IAS: 130.2±18,3ms Vs 120±17.4 ms; LA:138.1±17.3 ms Vs 
126.8±17.4 ms) and the end (RA:196.8±25.7ms Vs 175.6±25.3ms; IAS: 
195±22.2ms Vs 179.6±16.4ms; LA:195.5±22.8ms Vs 177.6±23ms) of the 
atrial contraction. We found that the Va-LA is independent of the presence or 
absence of a trans-wall myocardial infarction.
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